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m 1 co </-> a" "7 'V ^fbo"^ lf*^l:i^'i' i f-'S(t4tliC tlcJ: 9 . #7 

•v ^ ft n- W a- -ft * 4 1 co & < ttlo^)#7 -y Ift ft a- ^3 £ W\ j££ L ; 

m 2 co •/->tc$i& L ; 

m 2 co •/-> Dig L*:#7 -y ^ft^^co-^t tlfcF 2 *^& 

F 2^*^*^*^p° co^H t 2 ti: » M d°d co HE £ ftW "t £ : 

x ^. ^ ttr ^ 

m' 1 co E/jiie a tifz#-v -y f£ft n^co — g& £ \t4k¥&t>*m 2 CO -/-^Tla^ffl 

i: m m -t £ % ? IC Kg « 5 tl fc F 2 # * * * 1 J ffl "* - 

[ m >i< m 2 1 

5? 1 co >/-> a* is* JE Tie* 9 > W, 2 co >/- > *'gJI $ 7z ti 7jn ffi T ic £ , if ^Jl 1 iclfi 
iR co HI IHj ft M 7? v£ . 

3? 1 co * ^ > 4< T'/#7 y m f t & m tir * it * ic x * >i*?--& Z Z £ \z <fc *) , 

#T7 -y ft ^ a" 1? # * CO '> & < t ij 1 oco^-7 y j& ft % ^ £g L I 

^ 1 co * > t % 2 <r> * -v y ><- ^Iil5c-r -5 # 7 N -ift * ii ex, Sfl i£ 2 *i £ # 7 

•y s& ft £ £ # & Sft lg # 7 -y mit&'W&ii 1 co * > ib « 2 co * v > >*- 

S2tf)ft>'<-'t'T. P S£ L /i # "7 -v ^ft^r'-^co-^ S 2 tlTt* L 

f_F 2 # * ^ ts* F 2 ^ * XT ^ ^ '-ftl p a D co ^ jfj fcJiftl!^ H± . 1^ W n a n <^ ^ IS £ ft M "T : 

m i ^ * ^ > ^*-T-^j^g^ n^#7 -y ir,fta ^co— gist u^g^*^ 2 co ^ > 
^ n n a ^ is t m m -t h % X- ic $ n tz f 2 ^ * ^ ?J ffl t . 

m 1 co ^ y ^* - ** ilS JE T ic •? . m2co^^>^"-*^i±^^ii^i±Ttc^>^. fflf^ 
JI3 ic ie t5J <^ ^ ffl ft S 7a v£ . 

^ 1 co ^ > ■ >< - i: ^ 2 co -v > fc ^Jg^-t * ^^^gg* icK^tf > $ ti 

Sftte#7 <y mft^-^#*^^"S^ 1 co* * > i^I 2 co * * > ^-^ffSlM-t SIS 

m&in. 3 */itt 4 »caeixco^fflft®77 vs= 

[Iif5»UI6] 

^.•bic#tfs IS^JI 1 - 5 cofsrti6MciefSco^ffift®77v*o 
[lf^Jl7] 

;t ^-^ftJf -T Sit **#-7 -y ^ f t £ ^ # ^ # X CO 7' 7 X Vft^^t?. St ?i<ji i - 

6 co <5J n ic te IX co 5H H ft M -a . 

[Ift^Jl 8 ] 

#7 v ^ft^-'^*^ ^ L < ttH^cogaftl^'- 7 ;u *n 77- ,K> . 

^•t^t^. ^ t < IJHt^co^tafa "7 ;u ^- a 77 — N 77 ^ * — ^ 7 y ft^ x ^ - 7 ^ p}- 

D a ^ 7 4 t 7 Ks 7 * * a jfif&fk^ ^-7*tDI-f*ft^!ft, ti|7 

•vft^. «ny>B7*;fl;W. a~3 ^7^-7 -y ft^. #fit^ 7 -y ft^J . # § J?l 7 -y f t # 
7- 1^ -y v itm . & fit if * 7 -y ftt/ . Xli^ti'bco$fl^^^-tf^'biglR^n€.77'7.^co# 
v y 3fe ft £-$JT* -6 , fjl^JM 1 - 7 cofnrn^lCieiScoSlHftM73^. 



#7 v Jfc ft CF 4 . C 2 F 6 . C 3 F 8 . C 4 F 10 ^ C 5 F 12 - C 6 F !4 . C 2 F 4 . C 

jF 6 . C 4 F 8 . C 5 F C 6 F 12 . C 4 F 6 . FCOF. CF3COF, CF 2 (COF) 2 
. C 3 F ? C OF . CF3OF. C 2 F 5 OF . CF 2 (OF) 2 , CF3COOF. CF3OO 
CF 3 . CF3COOOF, CF3OCF3. C 2 F 5 OC 2 F 5 . C 2 F 4 OC 2 F 4 . OF 2 , S 
OF 2 , SOF 4 . N 0 F > CIF3. I F 5, BrF 5 , BrF 3 , CF3I. C 2 F 5 I . N 2 
F 4 . N F 3 . NOF3. S i F 4 , SijFj, X e F 2 . X e F 4 . K r F 2 . SF 4 . SF 6 
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immn 1 n 
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. M>t<JK 1 0 ic §S IS co |!t rS & © 7? v£ . 

im&m 12] 

mm&WfrW}&>&m<n ? v jsutic * o t*t t>ft * . in 1 - i 1 <o m ft ^ ic le ts <7> ?j 
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ft®B(R3 ft S^p a p6»^tIB&v/Xtt * -7-^#t?. M?J<JI 1-12 ffl ft &Mc IB f& 

co m ffl esc m ^5 a . 

IBifjRJl 1 4 ] 

1 * A, *r-^tt S^&^fii . # 7 y Hlfbn #*IC x * 'Hf-%ft J ft* £ 

t \Z J: "9 #V -y if < t t 1 ^cO^-7 <y ifta^S'iS? ft * 3? 

1 c75 •/ — > ; 

$ 1 <?> >/-> t mm l » i*i g& ic ?t ® & m $ ft 3*/D a D £ir u . iufi$ft/i#7 v*ft^« 

co-g&i; li^gB)b*^B*3 nfcFj^^tttfF 2 ^ * # 7 N jt?*g£ ^ n n p co ffl Ul» LTII 

□"pcoftH^estM-f £ . 3? 2 co >/- > ; 

£ tt 1 £ ?t IB 6( M £t H . 
[MH 15] 

.x** ^ - * ft S ^ & * «8 £ , #7 -y ifc ft 1T#*I:: ii, dp - * ft -5- * C 

tlcj: •) #7 7 mit&W&'W iJ7^^<r>>yts. < t *b 1 -oco#7 >y ft f b a *J Sft £ 2 ft -5 , 3? 

1 co ^ ^ > ■>< — ; 

rtSSlcflffiBcHd ft L . ftfc#7 v £ ft W - SB * fctt£SS*»!ett 

2ft£F 2 #*^#ts>F 2 #^^X^^i^ n n a c0^fSi:m«!LTB^^ D c DCO^ffl$BcMi--5, 3? 

2 co ^ > ^* — : 

* ffij *i ffi BC ff H S . 
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*f£i»m* ^7 v«fk^!»*Wij(BLT^flp-t*C kick 9fft^S *fcF 2^^*- ^™ 
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^7X7CVDStt, ^Mlfr^'M Wiiic felt ^fMfi&lc £ < fflo«bnTu§. 
7" 7 X v C V DvjTIi , NF 3 #<7)7yx^iO#--7 -v XvffcL, X^£ 

j&ftlc <k 9 ^ if # -S) U 0: M <r> x -j * > r-^ C V D * > >* — <r> 9 ') - -> Xfc*fr ft ftTu 
4. Zcotii' V 7 X vft<50^. F2^^t4*t5<) , « F 2 XXXlSl#XXAk tlT 
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to Z. IC Fj^^^^^Xvftl, :«^5X74ffl^TCVDft>'<-Wf'igtJ 
•j -=.> *"*-*^«'fc*HbilTV'>* (Witt, 4t fflF £ itt 1 * # «D , F 2 Xf ^ ^ ^ ?1J 
m "t •£> <^> ? t J =5r < . F 2 XT * <?> 7 " ' x v ** 65 ffl 5 ft & . 
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#T7 -v SfHt £■ Jfou: gi * t £ 7- 7 X vfcffluT¥##Wft<^tt**<^3l®*aiI*fT 7 k 

ltic ^km^i^^^M^M^m^^ tiTv^s ( ^ # i* 2 ) . l^l. z co ??v£ t- is x 
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s. f fspft-tt, ixfCtt. ft v I* & i± f 2 xr^^^«icff 
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*f|BfllJ±ie^=k 7 * £ 1B ic IE * # £ ftfci^T-f) 9 » HHgft^Hlcfc^T^TsS 
CF 2#*K***Ba3CR*ff *%BfllS. 3c^T-§^lc F 2 #xic «fc * 

ftffl 3c H * fir 7 3 k *»T § -5 f§ S t JS « "t * . 
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*^Bfl#£> is c ft <b <o SIR ffl * » v* "* ^ < «**fcS**3i*>fc*6** F 2 #*ck9^tfX>>Jft 

v m f k a til * # * i" & XfA^#t*frL . ^®ecMHU^|^#7 -ymfbl^^^F 
2#xic5£}#i-& c k ick 0 . ^^T-g^icF 2 XX^ick En 3c M * ff 7 3 k ft'T-g -5 z 
t^SIL, * W * 3 •<+ tz . 
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MlML ; m' 2 Eft jig L £ ttr 7 v mit&w<r>-%izt~i*&%w&i%2 *i^f 2 

t}|*t -5 *Tlc^lH5 ftfzF i~X ^*%m-$ » SBiSH^S. 

(2) as l «o •/-> 6««JBETt*) 9 > » 2 W'/->**l»flE*fcttflnJETlc*>* » (1) 

(3) m l v > ><- + t. i/*fk-&j»d"fr^r^icx^^Js ! -*ft4't*^ fcc 

«fc •) . #7 -V f?UL n ^ # W # * ^> ^ v & < H 1 Oi0t7 V 3Ut $J % fifl £6 L lll^^ 

*>-»*-fc»2*>*-r>'<- ^mtt-t* iJ^W&^M c T . fifths ftfc£-7 -v ifcn'l 

%^t*Eftj£a~7 */ l «ft>'<-^*>*2wft> l ; 

m 2 -v > + fift*eL/i^7 y jfcfl^JW^-a* fell 3 *IT«L£: 
F 2 ^* 7 ^#t?F2^ T fr^^^^p n a<^^ffii:miWS-y:^ It *5 & <r> ft ffi * & M ■* & : 

m l<n* ^* - T- Eft £g 2 ft £ # 7 y m<t&W)<r>-ffi2. rz\*£UlJ*m 2<r>**K x-T- 

m n a n ft m t ts m -r £ * t ic ^ « s ft tz f 2#"^** 1 Jffl -r & * *iai^a. 

( 4 ) $ 1 *> * f > ***JE JBE T \z 0 , SB 2 fr'HTEE * li fti T £ *> * 

, ( 3 ) lc3eiR*>fi.fflBcJI7J.». 

(5) |^ ct> * * > - 31 2 <^ * + > - * l£ * # * 4Mc H 32 # > t" 

iglclXS?S , (3) (4) ic S IK 35 ffi Be H 7? v£ . 

(6) £7 v*ft£«aif#*fc^***-*tt-5 : LT**«b» #7 -y f t '-R7 # * # * 

IS*£'ol::#t?s ( 1 ) - ( 5 ) <?> ffl ft fcMc BB IS <?> ft AS Bt M 75 vJ. 

) - (6) <5o fsrn *mc ib wl <?> ft ® bc w 7? v£ . 

(8) #7 y ifc ft *J . 7->«^. £L < ttaH**>tt*l'<-"7;U:*-n#-#>, 

^t < lilS^t^^tafo /n"- 7 n, *n ij >l # - >\, •? v itm . 

7;ltnAa7it7U\ >*- 7 ^ * n5g8£ft<8K /<-7^ tai-fiftafts a~ 
g£^l 7 -y , .m a V > n 7 -v ft*!/ . ^BOIT'V ft$f . #Etft 7 -y ffcifc . #S M 7 -y ft 
^ s $ *r -f ^ 7 : y ft^ , ^ fii XT ^ 7 -y ft «W . Xl±^tl'o^ffl<^^^>1±*- > ' ; ?^^StL^7y7x 

^c^g-7 -y mituV>}T'£>2> . ( 1 ) - ( 7) faf ft fcMc IB *R <o H ffii 3c H 7j ii . 

(9) #7-y^ft^-^*^ CF ( , C 2 F 6 , C 3 F 8 , CjF C 5 F 12 . C 6 F !4 , C 2 
Fi. C 3 F 6 . C 4 F 8 . C 5 F !0 , C 6 F , 2 ^ C 4 F 6 . FCOF. CF 3 COF. CF 2 (C 
OF) 2 ^ CjFjCOF - C F 3OF « C 2 F 5 OF, CF 2 (OF) h CF3COOF. C 
F3OOCF3, CF3COOOF. CF3OCF3, C 2 F 5 OC 2 F 5 . C2F4OC2F4, 0 
F 2 ^ SOF 2 < SOF4. N OF , C 1 F IF5. BrF 5> BrF 3 , C F 3 I * C 2 F 5 

I „ N 2 F 4 . N F 3 . NOF3, SiF 4 . Si 2 F 6 . XeF 2 - XeF 4 . KrF 2 , SF 4 

SFj\ Xltzix h <r> vS^T W h 35 JR S fx Z> . ( 1 ) - ( 8 ) <n H ft \z IB IS <r> ft S 3C 

(10) #7 -y ^ft^'-^^*^^*^ ^ tt?y^^V/*fea»5!l*#tJ. (!)-( 

9) <7) furn *Mc ib m <r> m m esc n Ti vi . 

(1 1) Tv!&'l±77****He, Ne, Ar. Xe, Kr, N 2 > itllf ft^«tt*afc 
■tt-T**. ( 1 0 ) lc3eiK*>f!HiacS7J«£. 

(12) 3tffi&®6^u a u^ffi^7 y ^ftic j: o Tff ^n^> , ( 1 ) - ( 1 1 ) <7><5in^ 

ic lBISco7vv£. 

(13) mm&wz ft z'WiFufr&mjku/ xiz . ci)-(i2)*>w 

n*HciB®i^a®escM?jvi. 

( 1 4) x^^^-^W-^-tS^S^iSn^. #7 -y jRft-&!ft#tr '^-ttt 



* 3 h \z * *) # 7 v&fc'&ty&'ti ft 'M* <H1 o«o#7 v & ft Bflfcg 3 

hi, m" 1 co •/- > ; m i <o */- > iii§ u a » ic * in ac st a nz>w&*s l . ras s 

ft fc # 7 */ & ft tsW co - g& £ It ^gp **IEIS5 3 ft fc F 2 # * * # t» F 2 £1f # * ft'SW fa co 

(15) x*/u ^-^ft^-t . ^7 v lft^»t*^^l:x^^ *-*ft 
4f5; i: tc J: 0 #7 -v ^ ft # * + co 'M ft < t t 1 o co # 7 */ M1taW *>*Bj*£ £ 

fts . m l ' <w * ¥ > /<- ; M#7 ft #*£E itf)ff>'<-t»*)»2«ft 

•v f&ffci^<7>-g&3;fctt£SSa*^«3 ftfcF 2^^-^^toF 2 ^*^^* , M^p 3 a<75^ffl tit 

(16) #xirLj?&4< lzM^.^> f&mzffiZ.fz (15) icae«s<!o^fflescs^H. 

(17) x^;^--Stt4tifSA , ^7X7M^gf^5> (14) - (1 6) « 
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#%ifll=fcv*T, #7 v &ftjSr^£1r#*lcx*n,^-fctt-5--*sm 1 co*/-> h«A 
^ fSj £ St W "t £ 3? 2 co •/-> It. II] - co * > - 4" lc Sit ^ ft T J; o . 
co ^ * * ^-^f-J-^-t £^&[C «k >} ttT7 viMtl§r^tit1r#*lcx*;u^-fc*fl- 

4?n52ffl*n, 3? 2 co >/-> t ii . ft® est H 3 ft 4 '-05 n a a i£ E £ ns^sra* 3 

H j_ ,7, > k ^ 2 co «/- > i: tt # * ilai L . #7 v tk ft ft * **f& 1 co •/- > fc> 

"bS2<0'/->'\^^ -rtai "t * . & 1 J& VI? 2 *v/ - > tt . H — * ir > '< - rt TS 4 * * 

©t*S4*fiiEicsa-r-sJS^. BO#*^tfSraft»M 1 co > t ft o » &#£#t?^ 

2 co •/- > i: 4 -5 . 
[0010] 

Sl^'/->^VS2<0 , /->tt, lift* * ir>'<-T*->T ^iia - El 

<^ >^ v % 2tf)'/->US*»l co f > ^1 2 cO f- * > ><- fc ft S . 11^ 

^ ^ > ;< _snr| 2 CO ^ + > tt . ff CO £^ (75 ^ IC J: 9 ^^illi^ ft*. ^Jxia:, 
^ 1 60^^>/N'-^^|?2<50^ J P> — <>* #*8ftSBK: * o Tjf^c $ ft . a 7 -y ft ^*/# 

ffT-frmff^Mv&^m c ts i co7->^bi2<?) */- > -N-rtii-t * . 

[0011] 

oJti! m 1 co •/-> R^/X14E 2 co >/->£fFifll#m-t * C t \z «fc 0 . iiif % JE ft * 
aSlC*»3 C t S= E 1 CO •/-> a*9sliJETlC*> •? , |2^ , /->* , I 1 co >/ 

-> ■ «k "5 ES o £E ft lc £> 4 # . JBEft*±W* c tic J: 9 . f) £ 5 ft fc # 7 v M ft co 
— fz li^SPa*F 2 lc^^ £ ft 7 -5 . t^L F 2 ^cr>^^ii^^€>fll+|lcFRS5 ft-S ^ 
coT-Uft<> E 1 co >/- > 4>T*tf t?ftT t * < . ^ 1 co «/-> ^«bE 2 <r> >/-y^<r>mM. 

[0012] 

*HBfllCt?V^T. E 1 CO ■/-> ft-Si-7 -V Jfc ft <fo S"ff # * £ 7 vmft^r 

^ lc ^ lc ftij PS Ji ft < . x ^ a ^ - ft lc J: o X m & L 9t ffi 2 ft fz \z F 2 ^ ^ ^ L , 
F «k ^ ^ i*^ a»s^T-*>ft « , {srftcoft^r^^ffiffli-s Z i: a*T-§ 4. IX *) tik 

v^cog^'ttfcvO^^'ba. f$ffl^^TT'^^^lc^>4#7 -v Sfc ft U\ fli 
14. 2 5'C, 1 5RJET5R#T«>*ft^ifta*»* Lv^. 
[0013] 

#7 >v ^ft^r^ic ii, iftlfi. ^««. 5g l < \tmtfi<r> 7 ^ * a ; (ft #11 

^•tS^. ^ b < li f« =t£ <o ^ fla fti 7 ji, ^ a # - t) >v if. — >v 7 v itfi) . '<—-7>i 

tPnf #74t7n\ '<-7* + aiiieft^. 7 H fr D X- >l ft^T^ . a"^^ 

7-vft^J. Any>l77ffl, t37l77ftfi, ^Tfiftll 7 -y ft^, a^fH 7 -v ft<#K 

#7- -f ^ 7 -V ffciftK #^ 7 V it®} . Xtt^ft^COiffl A^r*3i±6 , #*ft4. 



[0014] 

# Ufl «B * £ J* o T , ><- 7 >v *u ij- £ It. HJHT&*£TF JSTTHIBS ftfc&ffc 
/zg}&Xli$fcg$<7>£Hb*i?§Sia . !ff ic Br « u RS *) ^ T <o 58 14 ■* £ # to . fJx.lS. C 4 

F 10 UC n - C 4 F ^JklS i - C 4 F 10 *irto„ SHKft£-*5 £ It. J*«l *Wt £ *J T *> o T t # 

Bs^ft^^T* o t «fc < . mm^ittiWT'fri x ij35-&nit-&MT'$>i t t * < . 

6 ^ fig iUb £ $J T o T «b«3feffl5tffc£4&T*>r> T tiU. 

[00 1 51 

fiain - 7 jI * a 7> - > i: tt\ & ^ - & ^ *n a * * L * v% ^ - 7 n, * a # - ** > 
* ft -f . ttJfP - v * * n ^ - # > <Z) *Si3fe» »C « IC (M R tt 4 v» . tf * L < 1 - 8 . 3 
•blcW£L<ttl-6T'£>£ 0 jftjUSfD^- 7 * a 77- jK > Ic IS, C F 4 . C 2 F 6 . C 3 
F 8 . n-C 4 F !0 > n-C 5 F|j^Vn-C i Fn4 , tifti;»«.^' < -7i'* D 
#-*>lci±, i - C 4 F 10- i — C 5 F C ( C F 3 ) 4 . i-C 6 F 14 . C 3 FjCF (C 
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(57) Abstract: Disclosed are a method and apparatus for producing an F 2 -containing gas safely and easily. Also disclosed are a 
method and apparatus for modifying surfaces using the thus-produced F 2 -containing gas. In the present invention, a gas containing 
a fluorine-containing compound which can be handled more easily than F 2 is supplied, and the gas is transformed into an F 2 gas, 
which is to be used in surface modification, by exciting and decomposing the fluorine-containing compound before the surface 
modification. Since a required amount of F 2 gas can be obtained just before surface modification, it is not necessary to prepare, store 
and transport a large amount of F 2 gas in advance. The method for producing an F 2 -containing gas comprises a step wherein at least 
one fluorine-containing compound in a gas containing fluorine -containing compounds is excited by providing the gas containing 
fluorine-containing compounds with energy under a reduced pressure, and a part or the entire of the gas containing the excited 
fluorine-containing compound is transformed into F 2 under a normal or increased pressure. 
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[0103] f^3£jS£ULVAC-PHI*±$!£XPS PHI Quantum 2000^J;<95> ; &fU£„ MSitifete 
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[0104] ?&*5, XPS^>ay5£^#«WT©ii«5X*fcSo 
[0105] Xj^M:AlKa 1486.6eV *rS?v4k 

X*lffl;*J:24.72W 

X^f— i»ii:il:100.0mm 

y—xT-r^-f-fc :45.o° 

h^^if in^/v^— : 1 .0V 
^=u— h99^m^:25.0nA 

^/^yZoL^jV*?— :3.000keV 
■X^S/^MSfc:25.0nA 

NF (ffift : 200sccm) ^rAr(^*:300sccm) ^^LT^s^-f b-&$r&##*£ 

3 

tt^^+OF *SE«:3 vol.%^S dfX/y V^bt^ff L7c*£*. Fjft««, 

2 2 

2.9vol.% -Cfc>9, #ft?^99% -Cfcofc) 0 
[0106] ^ffi^a#OPP^^®^^i£f!l5tll]#{-ULVAC-PHlth$^XPS PHI 

Quantum 2000Kl.W#*rUt, timMXte, W^BK&tfS^OJ^^fi 
83atom%, 7y^<Dj^^-^S«Oatom%'Cfeo/c^ N ^lffi^T*(* % ^afcOJOS^Att 
41atom%, 7y5S<Ol^^*tf l*53atom%-CJfoofc„ £0>*£*&»^ •WatfSJ&^S'* 

2 
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, JB2fl^Y^<-rt«r, 0.5Xl0 5 Pa*-e^HU 0T^M(26Ot, MW£310 < C)f£ 

3 

-d^ifem^ixfc'&^y 3d>fb^«5-&*r^S:, #sw/*a p 3r-^m (tftfi : 5500 

seem) t^^bfCo ^3R^AP3#i£»EE^«SJE-CfcofCo ^-£9, F* 

^20 voi.% ©t7?/I^^tW^4$*fc 0 zjTySyymk&Qr&^X* 

<D5*>1000 seem ±|2CO0.5 X 10 5 Pa S.t5#*OBff3£ia^^ofc**©^20 



[0107] ^S^^'M*, Nanometrics*±®iNano Spec 3000AF-T Srffl V >t1S&J£SI££: 
[0108] [^3] 



3 SiOoHgW^ y ^ > if U— b (MMi : A/min) 





y ^- ^ U — f> 


260t: 


60 


3io<c 


280 



[0109] [3liS0!j8] 



«w 0 



Steffi br, it^(oyym^^tt 

[0110] |gi©&K*Q ! S!3£Sfc*3V v r, tt3M©ffiillc1HafllSr#flfbfcl000nil©PFA 
tliKJCSS^aaSbfc. *©K£«IU,3^tf-*y9:'-2-:*V 517g(5.87mol)$rA*U 
5tfC<D\MM$i tp'ZWM&'&fco ^^^$r200sccmO^S-e^:^^F fc 9{-30^ 

w 

^^ffiibT^fl^^^X^aCPm^^ffiCASTeX^LSSlASTRONO^fflbT, 



NF ^i^F £3§££-ti:fCo NF :1000sccm£:2gAU N :3000sccm-C^J§Rbfci:r-5, (5 

3 2 3 2 
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2 2 4 

*>350sccm£r, 3fe«g^SUSJSi7-f/^— GNBailC^ll5M m, ^B3K 7.5cm 2 )^*Lfc 

[0111] ^^^<Z)^AS^10.6mol(i^^(Di:8^/V^*){C^bfcl^^T^J^^TL, I'J 
^Ufc^Wb*^^@bT|^*Lfcm,*(200ml)^:^10%NaHCO Q 7K^(100ml) 

M^90%^_h(7)4-^/^n-l > 3-^^y7^-2-^-^^S480g#e>n/c(JtZ^ 

70%) o 

[0112] *^90%<D!f&£fifc4&ra\ ls'Cic-cSifeSSraiHiiftOigu^:^^, ^e«99%^_hw4- 

7/^n-l,3-i/^-dry9^-2-^->/5^390g#bHfCo 
[Itttffll] 

El l (Dmm-^M^^^MM^ !l l tf> ±5 K^ffl Lfc v /7^VH4^g©I 

3£-fr-f ^X^^grtil^^^l.OTorrtCt^^Fi-^^^fi, ^JfeflUltlnlES 

3 

[0113] COit^^UV^^c^y^^^^^^^Fjft^fi. 114 ppm -Cfe 

ofc 0 
■ [Jt««2] 

m&t&mifai<, timm<D&j3%i%i£\z.fflij£i£i? \ ^^mit^-m^F )&i.o Ton- 
mmitmm^ ^vnw&m (nf )o^«m»srm\ 

3 
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[0114] rOi#1^^y^^tL^7^^{^^^^^^F jfttf tt, 84 ppm ^feo 

2 

[0115] ^Jiffc^Lfdi^Wfiii^ *%£mfeSXT<DMWfc'£t!o 

[A] (l)^JET^lco^— ^-e, ^y^mit^^f)^^\^^^^^ 

(3)^20)/->^-C% »jBLfc-&:73*Wb'&*©— ^*fcf*^d s ^^^F 

2 2 

[oii6] [b] v«f-c, ^^^^^^-^-W^i^ffi^^-e^^--^-^ 

^SrfrtfF ^r^^^p^pCO^ffi^tt^-fr, ^p p pOM£r&jrr5; 

2 2 

2 

[oii7] [c](Dmi^7— >qx\ ^ymit^^^^w&^mx-^/^—^H^- 
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u 

2 2 

2 

2 2 

[0118] [D](l)iJET©^l©fty^- ^7ymik&yo^ : £lf*^*/^--%W 

2 2 

[0119] [E](i)^i^-r>^— *-e, ^y*^b^*^*^ic«ffi«t»*e3^^ s — * 

Mb; 
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2 2 

[0120] [F](l)Il©ft^-t^ ^7y*^b^^^r^^»EE^IB"e3^/I^¥— * 

2 2 

2 

(4) M|g2<£>^-v>^— "FT?; jajBbfc^y*^^©— gB£fcf*£g&^#i& 

2 2 

2 

[0121] iGimi<D^^y<—tm2(D^r^—t^mm^^^w.^^M^>^n 

si-rsxs^KK^^^ffi v ^e>*L5, [D]*fc«[E]tcia«4(^^ffiefeW^'&o 

[0122] IMl^y^^^^r^^a^/^— $rf+#VCj&»6>, ^®QfeK$^^D B pi^ 

A] - [G]OMtU36^^iatt^ffi 3feW^o 
[0123] [I]^/U^— &fttt&JLU&iZ7y#4k&totttfX<D^X^fcfc&tr > [A] 

-IHlOfa;K,a»KSE«J<E>&Bi8feSfc*"$fco 
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[0124] m^y^ik-SrVrtK mm. &mt* mv^mwuvmns*-?****—^. a: 

—y/v^-n^^y;v^ry^Y\ /<— y;v^r^mt^o, s<—y/isJrv^—TMk& 

^wm-7v\vm, '^n?^W7v\\$®, -gBtmy^tyo. sm^y 

$l£t%Z>tfxtf:(D<3y)ymfc&yo~e3bZ>, [A]-[I]<^im/W-fE«oM&«;^i& 

o 

[0125] IW^s*^*, CF , CF, CF, CF, CF, CF, CF, CF, CF, 
C F , C F , C F , FCOF, CF COF, CF (COF) , C F COF, CF OF, C F O 

5 10 6 12 4 6 3 2 2 3 7 3 2 6 

F, CF (OF) , CF COOF, CF OOCF , CF COOOF, CF OCF , C F OC F , 

2 2 3 3 3 3 3 32525 

C F OC F , OF , SOF , SOF , NOF, C1F , IF , BrF , BrF , CF I, C F I, N 

2424 2 2 4 35 5 3 3 <i S> 

F , NF , NOF , SiF , Si F , XeF , XeF , KrF , SF , SF , i&.tZZ*lb<DiB&. 

4 3 3 426 2 4 2 4 6 

[0126] \JL}$'7vmfc'SttoiS&#X&* *m&tf*RTf/ti1Z\*.tiSt&fr&t*. [A]-[K]tf> 
[0127] [Mttfe&tfX&He, Ne, Ar, Xe, Kr, N , &tzfeZ.frlb<DB.&-&t> J £X*hZ>, [UK 
[0128] lNffiyvmk&%rf) % NF , C F , RZfCOF <Dffifabm$l&thZ>lM}ik±~efoZ>, [A] 

3 2 6 2 

[0130] [P]*liB!cSf*s<tfefiiSfffii«>75'*5'fb^J;o'rfir*?H*» [A]-[0]<DftrtuW;ifeictf> 
[0131] [Q]MSfc«£;fx5^ n p B^, &mRVt/*tctt&m{k&WRXf/$.tzte#V^>-X* 

[0132] [R]xKy^— &my°vz°i'^&^i&'frtirz>w&x~&z>. ioi\\z.^M(Dmm^k.^ 
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[0133] tsi&Mfc&wtf&mmikVo. 4tmmtm. ^.mmtm. &Mim.immf&M 
[0134] m&mitikmsste^i&'frt-r&fc&m, #^si,sio ,si n .sia^yv-y^.r^ 

2 3 4 

[0135] [ij^si^^t^^t^m^LPcvDmn^^titch^h^ n^mm^m 

[0136] tv^7ym4k&W^rfx&m&TX*77X^kirZ^$&%:mx.tc, %H<DV—y 
[0137] [w^7ymik&W^rf*&UJ£TX*7 p 7^ikirtt&&mtt, mico^y 

■ 

[0138] lX]%2<D^y<— <DMRTf/tttfem^ K^^^b<«=«^W5/f— # 

KKSatS* [w]K:SE<fetf>*BiafcSia£ffio 

[0139] [Y]|glO^^— , |g20^>v<— , S-t^^^^^JlH^jSiiU, Ml 

©fty/^-, fj|2CD^-W^— ^SS^i^ Jtn^ixIfi&bTiSiif S» Kit- 



\ *fc(*. ^iof-t^^-, RXf^oy^y 



[0140] [z] [v]-[Y]tcfa«o^«Sr, w^^//*/c(i^TO^ii:^y^^^fflv^ 
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2 

2 

2 

2 

2 

ft^^llCffi^F^^^iSlig^^o 

2 

[4] ^7y^>fb^^Ji)^i-SX^d5^T^fcSBl»^—> /c t , "C : fT^tu; 

F ^^^SX^mi^^—^^OflE^^^JE^fci^PJE^ti-S-t^i^ 

2 

ft ^^l{c|B«c<7)F ^-tf^Siat^Sfco 

2 

[5] ^7y^k^*IbjB^5Xe*s^T»3:fc5^i^ir^^— *^frfc>ix; 

2 

2 

[6] ^7y^k^S:Bbjei-*XSgdS«JEET^fc5^10^-V'W-«-- tpltfffrti; 

2 
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2 

2 

2 

€4 

[11] CF , CF, C F , CF, CF, CF, CF, CF, CF ( , C 

F , C F , C F , FCOF, CF COF, CF (COF) „ C F COF, CF OF, C F OF 

10 6 12 4 6 3 2 2 3 7 3 2 5 

, CF (OF) , CF COOF, CF OOCF , CF COOOF, CF OCF ,CFOCF,C 

2 2 3 3 3 3 3 32525 

FOCF,OF, SOF % SOF , NOF, CIF „ IF „ BrF „ BrF „ CF I, C F I, N F 

242 4 2 2 4 35 5 3 32524 

» NF , NOF x SiF „ Si F » XeF , XeF , KrF , SF % SF , £fcte~ frhVlUfetfo 

3 3 426 2 4 2 4 6 

2 

[12] -&7y*ik&»r&4f#x&* *mi^xRXfi/*J!itiWtX$r&tSs fiM^l~l l 

2 

[13] ^m&tfX&He, Ne, Ai\ Xe, Kr, N , ^fcli^WE^MtfcS, ffllsfc^l 

2 
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[14] ^ymk&lto&NF „ C F , .RtfCOF <D$tfabM$l£1rLZ>lM£t±.X*&Z>. It* 

3 2 6 2 

[16] if^l~15tf)fim^KfBi8ctf)F ^^<D^5t^j^ic:J:«9#b^F 

2 ^ 

[21] ^nHb-a-^, &mmim, ^mmtm^ ^m^mitmRxf^m 

o 

[23] si££/&9^i-5^*^ si.sio , si n ,sic,/Ky->y^,T^:7T^y^* 

[25] ^y^mit^m^^f^umr^y^iti-^^iRxf 
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2 

[26] If ^^25^aB4feOF ismtfx9MI3k&<nEftM&3 i &kmm\s. ffcFiSfttfx 

2 * 
2 

[28] fSM*3C25~ 27 ^{Bl^^ClEttO^eSr*^^/*^ tt&ttttm© tS^y 



1/1 
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